Fibonacci chains are specialdiatomic,harmonic chains with uniform nearestneighbour interactionand two kinds of atoms (mass-ratio r) arranged accordingto the serf-similar binary Fibonaccisequence ABAABABA..., which isobtained by repeated substitution of A _ AB and B _ A.
Introduction
Fibonacci chains are linear diatomic chains with nearest neighbour harmonic interaction of uniform strength t¢ and the two masses (ratio r = ml/mo) follow the pattern of the binary sequence {h(n)}_°obtained by repeated substitutions a in the following way.
(r(1) = 10 , a(0)----1 , 
The dual of such chains (with equal masses but two springconstants _0 and _i followingthe pattern of the Fibonacci substitutionsequence) are related to one-dimensional quasicrystals [2] .
One can also make contact to artificially manufactured superlattices [3] .
Originally such Fibonacci chains were considered as models forthe study of the regime in between periodic and random structures. [4, 5] .
The purpose of this worklis to write down the identities which are satisfied by the characteristic polynomials of these Fibonacci chains due to the self-similarity of the substituioll sequence {h(n)} which determines the pattern of the masses of the oscillators. These identitieswill be expressed in terms of the 2 × 2 transfermatrices Mn which are unimodular and real. The 
They constitute, for fixed mass-ratio r, systems of orthogonal polynomials and have been studied in some detail in refs. [6, 7, 8, 9] . 
We use the two variablesr _= ml/mo and x -w2/(2w_).
The equations of motion are rewritten with the help of the SL(2, R) transfermatrix R,,:
For the half-sided infinite 
These polynomials generate certain combinatorial numbers [10] . 3
Self-Similarity Identities
The string, or 'word', Hoo defined in section I is invariant under the inverse substitution a -1, with _r-:(1) = 0, a-:(10) = 1. This is equivalent to the self-similarity of the sequence {h(n)}_ which is shown in the FIG. 
Combining iteration and recursion, in a systematic way, leads to transfer matrix identities for level (0), i.e. for the original matrices M, of eq. (8). One finds alltogether six families of such identities, dependingon the parity of the level one starts with and the specification of the index.
These identities are, for m E N and k E N, MaBka(,-,,) ,
Mn_,a(s(.0+l) : MF2_+t Masm,+t(,.,) , (I,(i,i)) (I,(I,2)) (I,(2,1)) (I,(2,2))Ŝ 
The other eqs. in (24) decompose in a similar way. The arguments of the polynomials is always (Y,y) , which can be replaced using eq.(6).
This concludes the derivation of the self-similarity eqs. for the Fibonacci chain polynomials. It is clear that further work is needed in order to extract from this gamut of eqs. information pertaining to chain properties, like structure of spectra and displacements.
